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,QWURGXFWLRQ
&RVW HVWLPDWLRQ LV RQHRI WKHPRVW FULWLFDO WDVNV FRQFHUQHGE\ DOO SDUWLFLSDQWV LQ WKH DUFKLWHFWXUH HQJLQHHULQJ
FRQVWUXFWLRQDQGIDFLOLWLHVPDQDJHPHQW$(&)0IRUVKRUWKHUHDIWHULQGXVWU\WKURXJKRXWWKHOLIHF\FOHRIEXLOGLQJ
SURMHFWVHVSHFLDOO\LQWKHWHQGHULQJSKDVHDIWHUWKHFRPSOHWLRQRIGHVLJQ,QSUDFWLFHFRVWHVWLPDWLRQIRUWHQGHULQJRI
EXLOGLQJ SURMHFWV 7%3 FRVW HVWLPDWLRQ IRU VKRUW KHUHDIWHU JHQHUDOO\ FRQVLVWV RI WKUHH PDMRU SURFHVVHV LH
FODVVLI\LQJDOOFRQVWUXFWLRQSURGXFWVLQWRLWHPVFRPSXWLQJWKHTXDQWLWLHVRIHDFKLWHPDQGFDOFXODWLQJWKHSULFHRI
HDFK LWHP DQG VXPPDUL]LQJ WKHP WR REWDLQ WKH SURMHFW FRVW 6SHFLILFDWLRQV IRU VSHFLI\LQJ WKH LWHPV VXFK DV
8QL)RUPDW>@DQG0DVWHU)RUPDW>@QHHGWREHVWULFWO\FRPSOLHGZLWKIRUWKHDFFXUDF\DQGIDLUQHVVRIWHQGHULQJ
'XH WR WKH FRPSOH[LW\ RI EXLOGLQJV 7%3 FRVW HVWLPDWLRQ LV JHQHUDOO\ ODERULQWHQVLYH WLPHFRQVXPLQJ DQG HUURU
SURQH

:LWK WKH GHYHORSPHQW RI LQIRUPDWLRQ WHFKQRORJ\ LW LV H[SHFWHG WKDW WKH HIILFLHQF\ DQG DFFXUDF\ RI 7%3 FRVW
HVWLPDWLRQFDQEHJUHDWO\LPSURYHGE\LPSOHPHQWLQJVSHFLILFDWLRQVLQFRPSXWHUSURJUDPVWRDXWRPDWLFDOO\FRQGXFW
WKH SURFHVVHV EDVHG RQ %XLOGLQJ ,QIRUPDWLRQ 0RGHOLQJ %,0 IRU VKRUW KHUHDIWHU 2YHU WKH SDVW GHFDGH %,0
WHFKQRORJ\KDVEHFRPHRQHRI WKHPRVWSURPLVLQJVROXWLRQ WRVWRUHDQGXWLOL]H LQIRUPDWLRQRIEXLOGLQJV LQFOXGLQJ
GHVLJQ UHVXOWV 'XH WR LWV REMHFWRULHQWHG DQG WKUHHGLPHQVLRQDO QDWXUH WKH %,0EDVHG GHVLJQ UHVXOWV IDFLOLWDWH
LQWHOOLJHQW H[WUDFWLRQ RI WKH GDWD IURP FRQVWUXFWLRQ SURGXFWV ZKLFK LV QHFHVVDU\ IRU WKH DXWRPDWLF 7%3 FRVW
HVWLPDWLRQ

6HYHUDO %,0EDVHG VRIWZDUH DSSOLFDWLRQV IRU FRVW HVWLPDWLRQ KDYH HPHUJHG VXFK DV ,QQRYD\D>@ DQG 9LFR
(VWLPDWRU>@LQZKLFKWKH%,0EDVHGGHVLJQUHVXOWVFDQEHLPSRUWHGWRFRQGXFWHIIHFWLYHTXDQWLW\WDNHRIIIRU7%3
FRVWHVWLPDWLRQ+RZHYHUWKHSURFHVVHVRIFODVVLI\LQJDOOFRQVWUXFWLRQSURGXFWVLQWRLWHPVDQGDVVLJQLQJUHODWHGXQLW
LWHPSULFHVVWLOOUHTXLUHWKHHVWLPDWRUV¶PDQXDORSHUDWLRQV

,Q DGGLWLRQ WR WKHVH FRPPHUFLDO V\VWHPV WKHUHKDYH DOVR EHHQ VWXGLHV DLPHG DW%,0EDVHG VHPLDXWRPDWLF RU
HYHQDXWRPDWLFFRVWHVWLPDWLRQE\XVLQJNQRZOHGJHEDVHGWHFKQRORJLHVVXFKDVVHPDQWLFZHEDQGRQWRORJ\ZKLFK
DUHXVHGIRUUHSUHVHQWLQJFRQFHSWVUHODWLRQVDQGUXOHV6WDXE)UHQFKHWDO>@VXJJHVWHGDQRQWRORJ\EDVHGDSSURDFK
WRGHVFULEHFRQVWUXFWLRQDFWLYLWLHVLQVSHFLILFDWLRQVVRWKDWHVWLPDWRUVFRXOGDVVLJQDQGDGMXVWXQLWLWHPSULFHVPRUH
FRQVLVWHQWO\ DQG FRPSOHWHO\ 0D HW DO >@ SURSRVHG D %,0EDVHG DSSURDFK WR FODVVLI\ FRQVWUXFWLRQ SURGXFWV
DFFRUGLQJ WR VSHFLILFDWLRQV DQG WKHQ GHYHORSHG D SURWRW\SH V\VWHP WR FRQGXFW VHPLDXWRPDWLF DQG VSHFLILFDWLRQ
FRPSOLDQW7%3FRVWHVWLPDWLRQ>@7RDVVLJQXQLW LWHPSULFHV LQWHOOLJHQWO\DFFRUGLQJ WRUHODWHGVSHFLILFDWLRQVDQG
FRQVWUXFWLRQPHWKRGV0DHWDO>@HVWDEOLVKHGDQRQWRORJ\EDVHGIUDPHZRUNIRUWKHFRPSXWHUL]HGUHSUHVHQWDWLRQRI
VSHFLILFDWLRQV IRU7%3 FRVW HVWLPDWLRQ/HH HW DO >@ UHFRPPHQGHG DQ RQWRORJ\EDVHGSURFHVV WR LQIHU XQLW LWHP
SULFHVIURP%,0EDVHGGHVLJQUHVXOWVDFFRUGLQJWRWKHSUHGHILQHGUXOHV%XWWKHDWWHPSWLVOLPLWHGWRWKHWLOLQJZRUN
LQWKHVFKHPDWLFGHVLJQSKDVHWKXVLWVXVDELOLW\LQ7%3FRVWHVWLPDWLRQUHTXLUHVIXUWKHUWHVWV,WLVREYLRXVWKDWWKHUH
LVVWLOODORQJZD\WRJRLQRUGHUWRUHDOL]HWKHDXWRPDWLF7%3FRVWHVWLPDWLRQ2QHRIWKHPDMRUREVWDFOHIRUWKLVLV
WKH DFTXLVLWLRQ RI WKH FRQVWUXFWLRQ LQIRUPDWLRQ UHODWHG WR WKH FRQVWUXFWLRQ SURFHVVHV HJ FRQVWUXFWLRQ PHWKRG
HTXLSPHQW ZKLFK DUH QHFHVVDU\ IRU 7%3 FRVW HVWLPDWLRQ EXW RIWHQ QRW LQFOXGHG LQ WKH GHVLJQ UHVXOWV VLQFH WKH
GHVLJQHUVKDYHQRUHVSRQVLELOLW\WRGHILQHWKHP

7KLVSDSHUDLPV WRHVWDEOLVKDQDSSURDFK WR LGHQWLI\DQGDFTXLUH WKHFRQVWUXFWLRQ LQIRUPDWLRQV\VWHPDWLFDOO\ LQ
RUGHUWRIDFLOLWDWHWKHDXWRPDWLF7%3FRVWHVWLPDWLRQEDVHGRQ%,0EDVHGGHVLJQUHVXOWV)LUVWWKHSURFHVVRI7%3
FRVWHVWLPDWLRQEDVHGRQWKH%4PHWKRGLQ&KLQDLVLQWURGXFHGDQGWKHUHODWHGVSHFLILFDWLRQVDUHFODVVLILHG7KHQD
W\SLFDOVSHFLILFDWLRQIRU7%3FRVWHVWLPDWLRQLVDQDO\]HGWR LGHQWLI\WKHFRQVWUXFWLRQLQIRUPDWLRQWKDWDUHUHTXLUHG
GXULQJ7%3FRVWHVWLPDWLRQUHTXLUHGFRQVWUXFWLRQLQIRUPDWLRQIRUVKRUWKHUHDIWHUDQGDW\SLFDOVSHFLILFDWLRQIRUWKH
UHTXLUHPHQWRQGHVLJQGHWDLO IXOILOOPHQW LV DQDO\]HG WR LGHQWLI\ WKH FRQVWUXFWLRQ LQIRUPDWLRQ WKDW FDQEHREWDLQHG
IURPWKHGHVLJQUHVXOWGHWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQIRUVKRUWKHUHDIWHU1H[WEDVHGRQWKHDERYHUHVXOWV
WKH FRQVWUXFWLRQ LQIRUPDWLRQ WKDW QHHG WR EH HVWDEOLVKHG GXULQJ 7%3 FRVW HVWLPDWLRQ XQGHWHUPLQHG FRQVWUXFWLRQ
LQIRUPDWLRQ IRU VKRUW KHUHDIWHU DUH KLJKOLJKWHG DQG WKH DSSURDFKHV WR DFTXLUH WKHP EDVHG RQ%,0EDVHG GHVLJQ
UHVXOWV LQWHOOLJHQWO\DUHSUHVHQWHG)LQDOO\ WKHDSSOLFDELOLW\RI WKHDSSURDFKLVGLVFXVVHG)RUVLPSOLFLW\ WKHVFRSH
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IRUWKHDQDO\VLVLVFRQILQHGWR7%3FRVWHVWLPDWLRQRIFRQFUHWHFRQVWUXFWLRQRIUHLQIRUFHGFRQFUHWHVWUXFWXUHVLQWKLV
SDSHU
$QDO\VLVRIUHTXLUHGFRQVWUXFWLRQLQIRUPDWLRQIRU7%3FRVWHVWLPDWLRQ
1RZDGD\V WKH ELOORITXDQWLW\ %4 IRU VKRUW KHUHDIWHU PHWKRG LV ZHOODFFHSWHG IRU 7%3 FRVW HVWLPDWLRQ LQ
SUDFWLFH LQPDQ\ FRXQWULHV DQG UHJLRQV RI WKHZRUOG*HQHUDOO\ VSHDNLQJ DFFRUGLQJ WR WKH %4PHWKRG ILUVW WKH
WHQGHU RU LWV DJHQW EUHDNV D EXLOGLQJ GRZQ LQWR SURGXFWV DQG FODVVLI\ WKHP LQWR JURXSV LH%4 LWHPV 7KHQ WKH
TXDQWLW\IRUHDFK%4LWHPLVFDOFXODWHGDQGWKHUHVXOWLVDQQRXQFHGWRLQYLWHIRUELGGLQJ7KHFRQVWUXFWLRQILUPVZKR
MRLQWKHELGGLQJWKXVDVVLJQWKH%4LWHPVZLWKXQLWLWHPSULFHVWRREWDLQWKHSULFHIRUELGGLQJ7KHXQLWLWHPSULFHV
DUHQRUPDOO\FRPSXWHGE\PXOWLSO\LQJWKHXQLWFRQVXPSWLRQVRIODERUPDWHULDODQGHTXLSPHQWVSHFLILHGLQTXRWDV
ZLWK FRUUHVSRQGLQJ PDUNHW SULFHV ,Q WKH SURFHVVHV WKH LQIRUPDWLRQ RI SURGXFWV LQFOXGLQJ WKHLU FRQVWUXFWLRQ
LQIRUPDWLRQDUHQHFHVVDU\7ZRNLQGVRIVSHFLILFDWLRQVLH%4VSHFLILFDWLRQVDQGTXRWDVSHFLILFDWLRQVDUHQHHGHGLQ
WKH7%3FRVWHVWLPDWLRQ7KH%4VSHFLILFDWLRQVDUHXVHGWRVWDQGDUGL]HWKHEUHDNGRZQVWUXFWXUHRIEXLOGLQJVDQGWKH
FODVVLILFDWLRQRI%4LWHPVIRUGLIIHUHQWVSHFLDOWLHVLQWKH$(&)0LQGXVWU\ZKLOHWKHTXRWDVSHFLILFDWLRQVDUHXVHG
WRVSHFLI\QRWRQO\XQLWFRQVXPSWLRQVEXWDOVRWKHUHIHUHQFHSULFHVRIWKHUHODWHGTXRWDLWHPVWKHODWWHURIZKLFKFDQ
EHDGMXVWHGDFFRUGLQJWRPDUNHWSULFHV

,Q&KLQDERWKWKHQDWLRQDO%4VSHFLILFDWLRQDQGWKHQDWLRQDOTXRWDVSHFLILFDWLRQH[LVWWRSURYLGHDIUDPHZRUNIRU
WKHFRUUHVSRQGLQJUHJLRQDOVSHFLILFDWLRQVWKDWDFFRXQWIRUWKHUHJLRQDOGLIIHUHQFHVLQVSHFLILFFRQVWUXFWLRQPHWKRGV
DQGSURGXFWLYLW\OHYHOV)RUH[DPSOHLQ%HLMLQJWKHFDSLWDOFLW\RI&KLQDWKHVSHFLILFDWLRQWKDWDUHXVHGLQFOXGHWKH
QDWLRQDO%4VSHFLILFDWLRQDQGWKHTXRWDVSHFLILFDWLRQRI%HLMLQJIRUWKHWHQGHUVWRFRPSXWHWKHEDVHSULFHOLPLWIRU
ELG'XHWRWKHWUDGLWLRQIHZFRQVWUXFWLRQILUPVKDYHWKHLURZQTXRWDVVRWKDWWKH\QRUPDOO\FRPSXWHWKHLWHPSULFH
EDVHGRQWKHUHJLRQDOTXRWDVSHFLILFDWLRQ,QSULQFLSOHERWKWKH%4VSHFLILFDWLRQDQGWKHTXRWDVSHFLILFDWLRQQHHGWR
EH DQDO\]HG WR REWDLQ WKH UHTXLUHG FRQVWUXFWLRQ LQIRUPDWLRQ IRU 7%3 FRVW HVWLPDWLRQ %XW EHFDXVH WKH TXRWD
VSHFLILFDWLRQ LVPRUHGHWDLOHG WKDQ%4VSHFLILFDWLRQ DQG WKH FRQVWUXFWLRQ LQIRUPDWLRQ VSHFLILHG LQ WKH IRUPHU FDQ
FRYHU WKDW LQ WKH ODWWHU RQO\ WKH TXRWD VSHFLILFDWLRQ QHHGV WR EH DQDO\]HG WR LGHQWLI\ WKH UHTXLUHG FRQVWUXFWLRQ
LQIRUPDWLRQ

,QWKLVSDSHUDW\SLFDOUHJLRQDOTXRWDVSHFLILFDWLRQ³4XRWDVHWIRUEXLOGLQJFRQVWUXFWLRQDQGILWWLQJRXWZRNVLQ
%HLMLQJ´ %HLMLQJ4XRWDV IRU VKRUW KHUHDIWHU >@ LV DQDO\]HG ,WRULJLQDWHV IURP WKHQDWLRQDOTXRWD VSHFLILFDWLRQ
SXEOLVKHG LQ  VR WKDW LW VKDUHV D FRPPRQ IUDPHZRUN ZLWK RWKHU UHJLRQDO TXRWD VSHFLILFDWLRQV LQ &KLQD ,Q
DGGLWLRQ LW KDV EHHQ UHYLVHG VHYHUDO WLPHV WR DGDSW WR WKH FODVVLILFDWLRQ RI %4 LWHPV VSHFLILHG LQ QHZ %4
VSHFLILFDWLRQVDQGQHZPDWHULDODQGWHFKQLTXHLQWKH$(&)0LQGXVWU\,WPHDQVWKDWWKHFRQVWUXFWLRQLQIRUPDWLRQ
VSHFLILHG E\ WKH VSHFLILFDWLRQ DUH XSWRGDWH ,Q WKH IROORZLQJ DQ H[DPSOH RI WKH LQIRUPDWLRQ VSHFLILHG LQ WKH
VSHFLILFDWLRQLVLOOXVWUDWHGILUVWIRUEHWWHUXQGHUVWDQGLQJWKHQWKHDSSURDFKRIWKHDQDO\VLVLVSUHVHQWHGDQGWKHUHVXOWV
RIWKHDQDO\VLVDUHVXPPDUL]HG
2.1. Illustrating the information specified in the quota specification 
7KH%HLMLQJ4XRWDVFRQVLVWVRIQXPHURXVTXRWD LWHPV WKDWDUHRUJDQL]HG LQ WKHIRUPRI WDEOHVDFFRUGLQJ WR WKH
KLHUDUFK\RI³VSHFLDOW\±VHFWLRQ±VXEVHFWLRQ±TXRWDLWHP´$QH[DPSOHRIWKLVKLHUDUFK\LV³EXLOGLQJFRQVWUXFWLRQ
DQG ILWWLQJRXWZRUNV ± FRQFUHWH FRQVWUXFWLRQRI UHLQIRUFHG FRQFUHWH VWUXFWXUHV± FDVWLQSODFH FRQFUHWH FROXPQ±
FDVWLQSODFH FRQFUHWH UHFWDQJXODU FROXPQ´([FHSW WKDW VRPH FRPPRQ LQIRUPDWLRQ VXFK DV ³WKH FRQFUHWH LQ WKLV
VSHFLILFDWLRQKDVQRDGGLWLYH´LVQRWLQFOXGHGPRVWLQIRUPDWLRQDUHLQFOXGHGLQWKHWDEOHVRITXRWDLWHPV)RUHDFK
JURXSWKDWVKDUHWKHVDPHW\SHRIZRUNVHJSRXULQJYLEUDWLQJDQGFXULQJRIFRQFUHWHIRUFDVWLQSODFHFRQFUHWH
FROXPQ WKHUH LV D WDEOH ZKHUH WKH UHIHUHQFH SULFHV RI ODERU PDWHULDO DQG HTXLSPHQW FRUUHVSRQGLQJ WR WKH
FRQVWUXFWLRQZRUNDUHOLVWHGIROORZHGE\WKHXQLWFRQVXPSWLRQVIRUHDFKTXRWDLWHP,QWKHRU\WKHUHIHUHQFHSULFHV
UHSUHVHQWWKHDYHUDJHSULFHRIWKHVRFLHW\LQVWHDGRIDFHUWDLQFRQVWUXFWLRQSURMHFW$QH[DPSOHRIWKHWDEOHVLVVKRZQ
LQ7DEOHZKLFKLQGLFDWHW\SLFDOTXRWDLWHPVIRUFDVWLQSODFHFRQFUHWHFROXPQVDQGFRUUHVSRQGLQJFRQFUHWHIRUPV
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,W VKRXOG EH QRWHG WKDW WKH FRQVWUXFWLRQ ILUPV FDQ DGMXVW WKH XQLW FRQVXPSWLRQV DFFRUGLQJ WR WKHLU RZQ OHYHOV RI
SURGXFWLYLWLHV DQG UHSODFH WKH UHIHUHQFH SULFHV ZLWK PDUNHW SULFHV WR FKDQJH WKH XQLW SULFHV RI TXRWD LWHPV WR
FRPSHWHZLWKRWKHUELGGHUV
7DEOH([DPSOHRIWDEOHVRITXRWDLWHPLQWKH%HLMLQJ4XRWDV
6XEVHFWLRQ&DVWLQSODFHFRQFUHWHFROXPQ
:RUN3RXULQJYLEUDWLQJDQGFXULQJRIFRQFUHWHIRUPRIYROXPHRIFROXPQ&1<
&RGH 1DPH ,WHP /DERU 0DWHULDO (TXLSPHQW
&SUHPL[HGFRQFUHWH &PRUWDU 2WKHU 0RUWDUPL[HU/ 2WKHU
8QLW GD\ P P &1< GD\ &1<
3ULFH      
 5HFWDQJXODUFROXPQ &RVW      
 6WUXFWXUDOFROXPQ      


6XEVHFWLRQ&RQFUHWHIRUPIRUFROXPQ
:RUN0DQXIDFWXUHLQVWDOODWLRQXQLQVWDOODWLRQVWRUDJHWUDQVSRUWDWLRQDQGFOHDQQHVVRIFRQFUHWHIRUPIRUPRIVXUIDFHRIFROXPQ&1<
&RGH 1DPH ,WHP /DERU 0DWHULDO (TXLSPHQW
&RPELQHG
ZRRGIRUP
&RPSRVLWH
VWHHOIRUP
'LHVHO
RLO
2WKHU $XWRFUDQH
W
7UXFN
W
2WKHU
8QLW GD\ P PāGD\ NJ &1< GD\ GD\ &1<
3ULFH        


5HFWDQJXODU
FROXPQ
&RPELQHG
ZRRGIRUP
&RVW        


&RPSRVLWH
VWHHOIRUP
       

2.2. Analysis of quota items to identify required construction information 
,QRUGHU WR FRQGXFW WKH DQDO\VLV RQ WKHTXRWD VSHFLILFDWLRQ WR LGHQWLI\ WKH UHTXLUHG FRQVWUXFWLRQ LQIRUPDWLRQ D
IUDPHZRUNLVQHHGHGWRH[SUHVVWKHVSHFLILFDWLRQLQDVWUXFWXUHGZD\WRIDFLOLWDWHWKHDQDO\VLVRIWKHVSHFLILFDWLRQ,Q
WKH SUHYLRXV VWXG\ WKH DXWKRUV KDYH HVWDEOLVKHG VXFK D IUDPHZRUN E\ XVLQJ WKH RQWRORJ\ WHFKQRORJ\ >@ ,Q WKH
IUDPHZRUNRQWRORJ\LVXVHGWRH[SUHVVWKHFRQWHQWVRIWKHVSHFLILFDWLRQV(DFKLWHPRIWKHVSHFLILFDWLRQLVH[SUHVVHG
EDVHGRQREMHFWVDQGWKHLUIHDWXUHV)RUH[DPSOHFRUUHVSRQGLQJWRDFHUWDLQTXRWDLWHPHJ³&RQFUHWHFROXPQ´DV
VRRQDVWKHREMHFW³3URGXFW´³&ROXPQ´DQG³&RQFUHWH´DQGWKHIHDWXUHV³3URGXFW7\SH´³0DWHULDORIFROXPQ´DUH
HVWDEOLVKHGWKH\FDQEHXVHGWRHVWDEOLVKDQH[SUHVVLRQ6XFKH[SUHVVLRQVFRQVWLWXWHWKHNQRZOHGJHEDVHIRUMXGJLQJ
WKHTXRWDLWHPWKDWDSURGXFWVKRXOGEHORQJWR$FFRUGLQJWRWKHIUDPHZRUNLWLVQHFHVVDU\WRGHFRPSRVHWKHTXRWD
LWHPV LQWR REMHFWV DQG IHDWXUHV %DVHG RQ WKH FRQVLGHUDWLRQ WKH DQDO\VLV LV FDUULHG RXW LQ WKH IROORZLQJ ZD\ WR
LGHQWLI\WKHUHTXLUHGFRQVWUXFWLRQLQIRUPDWLRQ

*HQHUDOO\VSHDNLQJDTXRWDLWHPLVUHODWHGWRWKUHHDVSHFWVLHODERUPDWHULDODQGHTXLSPHQW6LQFHWKHODERULV
QRW UHODWHG WR WKHFRQVWUXFWLRQ LQIRUPDWLRQ LQ7%3FRVWHVWLPDWLRQRQO\ WKHRWKHU WZRDVSHFWVDUHFRQVLGHUHG$V
H[SODLQHGLQVHFWLRQWKHFRQVWUXFWLRQLQIRUPDWLRQDUHQRWH[SOLFLWO\H[SUHVVHGLQWKHVSHFLILFDWLRQVRWKHDXWKRUV
UHDGDQGDQDO\]HGWKHLWHPVRQHE\RQHWRXQGHUVWDQGWKHPHDQLQJDQGWKHQSURFHVVHDFKLWHPLQDV\VWHPDWLFZD\
6LQFHWKHDXWKRUVKDYHWKHEDFNJURXQGRQFLYLOHQJLQHHULQJWKHUHZHUHQRSUREOHPVLQXQGHUVWDQGLQJWKHLWHPV

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)RU WKHPDWHULDO DVSHFW DIWHU HDFK LWHP RI WKH VSHFLILFDWLRQ LV DQDO\]HG WKH UHODWHG FRQWHQWV DUH ILOOHG LQWR D
VSHFLDOO\GHVLJQHGIRUPDVVKRZQLQ7DEOH
7DEOH([DPSOHRIWKHIRUPXVHGIRUWKHDQDO\VLVRIREMHFWVIHDWXUHVDQGIHDWXUHYDOXHVLQTXRWDLWHPV
&RGH :RUN 'HVFULSWLRQ 2EMHFW )HDWXUHYDOXH )HDWXUH 3URFHVV
UHODWHG
 3RXULQJYLEUDWLQJDQG
FXULQJRIFRQFUHWH
&DVWLQSODFHFRQFUHWH
FROXPQ
5HFWDQJXODUFROXPQ
1RDGGLWLYH&
SUHPL[HGFRQFUHWH
3URGXFW
FROXPQ
&DVWLQSODFH &DVWPHWKRGRIFRQFUHWH <
5HFWDQJXODU 6HFWLRQRISURGXFW 1
0DWHULDO
FRQFUHWH
1RDGGLWLYH $GGLWLYHRIFRQFUHWH <
& 6WUHQJWKJUDGHRIFRQFUHWH 1
3UHPL[HG 0L[PHWKRGRIFRQFUHWH <
 0DQXIDFWXUHLQVWDOODWLRQ
XQLQVWDOODWLRQVWRUDJH
WUDQVSRUWDWLRQDQG
FOHDQQHVVRIFRQFUHWHIRUP
&RQFUHWHIRUPIRU
FROXPQ
5HFWDQJXODUFROXPQ
&RPELQHGZRRGIRUP
3URGXFW
FROXPQ
5HFWDQJXODU 6HFWLRQRISURGXFW 1
0DWHULDO
FRQFUHWH
IRUP
&RPELQHG 7\SHRIFRQFUHWHIRUP <
:RRG 0DWHULDORIFRQFUHWHIRUP <

,QGRLQJVRWKUHHVWHSVDUHLQFOXGHG,QWKHILUVWVWHSWKHFRQWHQWVRIWKHFROXPQV³&RGH´DQG³:RUN´LQ7DEOH
DUHFRSLHGLQWRWKHFRUUHVSRQGLQJFROXPQVLQ7DEOHUHVSHFWLYHO\WKHQWKHFRQWHQWVRIFROXPQV³6XEVHFWLRQ´DQG
³1DPH´DUHFRSLHG LQWR WKHFROXPQ³'HVFULSWLRQ´%\ WKLV VWHS WKHFRQWHQWVRI WKHTXRWD LWHPDUH UHZULWWHQ LQD
IRUPWKDWLVHDVLHUWRUHODWHDPRQJWKHFRQWHQWVDQGXQGHUVWDQG,QWKHVHFRQGVWHSWKHSURGXFWDQGPDWHULDOUHODWHG
WR WKH TXRWD LWHP DUH LGHQWLILHG DQG ILOOHG LQWR WKH FROXPQ ³2EMHFW´ WKHQ DJDLQVW WKHVH WZR REMHFWV WKH UHODWHG
IHDWXUHYDOXHVDUH LGHQWLILHGIURPWKHFROXPQ³'HVFULSWLRQ´EDVHGRQ WKHFROXPQ³:RUN´DQG WKHQ WKHIHDWXUH LV
LQGXFHGDQG WKH\DUH WKHQ ILOOHG LQ WKHFROXPQV³)HDWXUHYDOXH´DQG³)HDWXUH´ ,Q WKH WKLUG VWHS WKH IHDWXUHVDUH
MXGJHGUHVSHFWLYHO\WRGHWHUPLQHZKHWKHULWEHORQJVWRFRQVWUXFWLRQLQIRUPDWLRQ2EYLRXVO\LWLVHDV\WRPDNHVXFK
DMXGJPHQWLIRQHKDVWKHEDFNJURXQGRQFLYLOHQJLQHHULQJ

)RU WKH HTXLSPHQW DVSHFW VLPLODU DQDO\VLV FDQ EH FDUULHG RXW %XW EHFDXVH WKHUH DUH IHZ YDULDWLRQV IRU HDFK
HTXLSPHQWLQWKHVSHFLILFDWLRQIRUH[DPSOHWKHWUXQNKDYHRQO\RQHYDULDWLRQWIRUVLPSOLFLW\RQO\WZRIHDWXUHV
DUH VXPPDUL]HG LH ³$YDLODELOLW\ RI WKH UHODWHG OLVWHG HTXLSPHQW´ DQG ³$FTXLVLWLRQ ZD\ RI WKH UHODWHG OLVWHG
HTXLSPHQW´,WVKRXOGEHQRWHGWKDWWKHUHDUHGXSOLFDWHGIHDWXUHVDQGIHDWXUHYDOXHVHVSHFLDOO\IRUWKHTXRWDLWHPVLQ
WKHVDPHJURXS7KXVDOOTXRWD LWHPV LQ WKHVDPHJURXSDUHDQDO\]HG WRJHWKHU WRUHGXFHUHGXSOLFDWLYHZRUNVDQG
LPSURYHWKHHIILFLHQF\,QWRWDODOOTXRWDLWHPVUHODWHGWRFRQFUHWHFRQVWUXFWLRQRIUHLQIRUFHGFRQFUHWHVWUXFWXUHV
DUH DQDO\]HG DQG DOO  LWHPVRI UHTXLUHG FRQVWUXFWLRQ LQIRUPDWLRQ DUH VXPPDUL]HG LQ7DEOH )RU HDFK LWHPRI
UHTXLUHGFRQVWUXFWLRQLQIRUPDWLRQWKHUHODWHGTXRWDVLWHPVDUHDOVROLVWHGIRUEHWWHUXQGHUVWDQGLQJ
$QDO\VLVRIGHWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQIURPGHVLJQ
,Q&KLQDDOOGHVLJQUHVXOWVRIEXLOGLQJSURMHFWVPXVWEHUHYLHZHGDQGDSSURYHGE\WKHFHUWLILFDWHGH[SHUWVRIWKH
GHVLJQLQVWLWXWHVWKDWDUHDXWKRUL]HGE\WKH0LQLVWU\RI+RXVLQJDQG8UEDQ5XUDO'HYHORSPHQW02+85'IRUVKRUW
KHUHDIWHU EHIRUH ELGGLQJ DQG FRQVWUXFWLRQ ,Q RUGHU WR LQVXUH WKH TXDOLW\ DQG FRPSOHWHQHVV WKH02+85' KDV
SXEOLVKHGDVHULHVRIVSHFLILFDWLRQVDQGUHJXODWLRQVIRUGHVLJQHUVWRFDUU\RXWWKHGHVLJQDQGIRUWKHFHUWLILHGH[SHUWV
WRUHYLHZWKHGHVLJQUHVXOWV

$PRQJ WKH VSHFLILFDWLRQV DQG UHJXODWLRQV WKH VSHFLILFDWLRQ ³5HTXLUHPHQW RQ GHVLJQ GHWDLO IXOILOOPHQW LQ
FRQVWUXFWLRQ´>@DSSOLHVUHJDUGLQJWKHFRQWHQWVRIGHVLJQWKDWPXVWEHVSHFLILHGE\WKHGHVLJQHUV7KHVSHFLILFDWLRQ
LV RUJDQL]HG DFFRUGLQJ WR WKH KLHUDUFK\ RI ³GHVLJQ SKDVH ±VSHFLDOW\ ± GHVLJQ GUDZLQJ DQG FDOFXODWLRQ UHSRUW ±
FRPSRQHQW RU VHFWLRQ LQ WKH FDOFXODWLRQ UHSRUW ± LQIRUPDWLRQ´$FFRUGLQJ WR WKH VSHFLILFDWLRQ WKHGHVLJQHUV DUH
VXSSRVHGWRSURGXFHWKHGHVLJQGUDZLQJVDQGFDOFXODWLRQUHSRUWVIRUHDFKVSHFLDOW\LQFOXGLQJDUFKLWHFWXUHVWUXFWXUH
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PHFKDQLFDOHOHFWULFDODQGSOXPELQJHQJLQHHULQJ0(3IRUVKRUWKHUHDIWHUHWF IRU WKHGHVLJQUHYLHZ LQ WKHVKRS
GUDZLQJSKDVH
7DEOHLWHPVRIUHTXLUHGFRQVWUXFWLRQLQIRUPDWLRQLGHQWLILHGE\DQDO\]LQJTXRWDLWHPVLQ%HLMLQJ4XRWDV
5HTXLUHGFRQVWUXFWLRQLQIRUPDWLRQ 5HODWHGTXRWDLWHPVLQ%HLMLQJ4XRWDV
1R )HDWXUH )HDWXUHYDOXHV 6HFWLRQ 6XEVHFWLRQ 4XRWDLWHPV 7RWDOQXPEHU
RITXRWDLWHPV
 &DVWPHWKRGRIFRQFUHWH &DVWLQSODFH3UHFDVW &RQFUHWH
FRQVWUXFWLRQ
RIUHLQIRUFHG
FRQFUHWH
VWUXFWXUHV
&DVWLQSODFHSUHFDVW
FRQFUHWHFROXPQEHDP
a
a

&DVWLQSODFHSUHFDVW
FRQFUHWHVODE
a
a
&DVWLQSODFHSUHFDVW
FRQFUHWHVWDLUHWF
a
a
 &RQQHFWLQJPHWKRGRI
UHEDU
:HOG0HFKDQLFDO
IDVWHQHU
5HLQIRUFHPHQWVWHHOZRUNV a 
%ROWVDQGLURQFDVWLQJ a
 3UHVWUHVVLQJPHWKRGRI
UHEDU
1RQH3UHWHQVLRQLQJ
3RVWWHQVLRQLQJ
5HLQIRUFHPHQWVWHHOZRUNV a
a

 %RQGEHWZHHQSUH
VWUHVVHGUHEDUDQGGXFW
1RQH%RQGHG a 
 $QFKRUW\SHRIUHEDU 6LQJOHDQFKRU0XOWL
DQFKRU
a 
 $GGLWLYHRIFRQFUHWH 1RDGGLWLYH$GGLWLYH $OOLWHPVPDGHE\FDVWLQ
SODFHFRQFUHWH
a
a
a

 0L[PHWKRGRIFRQFUHWH 3UHPL[HG0L[LQILHOG
 7\SHRIVFDIIROG &RPSRVLWHVFDIIROG
+DQJLQJVFDIIROG«
3UHOLPLQDU\
FRQVWUXFWLRQ
UHODWHGWR
UHLQIRUFHG
FRQFUHWH
VWUXFWXUHV
6FDIIROGLQJ a 
 $FTXLVLWLRQZD\RI
VFDIIROG
5HQW2ZQHG
 7\SHRIFRQFUHWHIRUP &RPELQHGFRQFUHWH
IRUP&RPSRVLWH
FRQFUHWHIRUP«
)RUPZRUNDQGVXSSRUW a 
 0DWHULDORIFRQFUHWH
IRUP
:RRG6WHHO
 $FTXLVLWLRQZD\RI
FRQFUHWHIRUP
5HQW2ZQHG
 $YDLODELOLW\RIWKH
UHODWHGOLVWHGHTXLSPHQW
$YDLODEOH8QDYDLODEOH $OOLWHPVXVLQJDQ\
HTXLSPHQW
 
 $FTXLVLWLRQZD\RIWKH
UHODWHGOLVWHGHTXLSPHQW
5HQW2ZQHG

6LQFHWKHGHVLJQUHVXOWVWKDWKDYHSDVVHGWKHGHVLJQUHYLHZDUHVXSSRVHGWREHXVHGLQWKH7%3FRVWHVWLPDWLRQ
WKHVSHFLILFDWLRQLVDQDO\]HGLQRUGHUWRILQGRXWWKHGHWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQ6LPLODUWRWKHDQDO\VLVRQ
WKH VSHFLILFDWLRQ IRU7%3FRVWHVWLPDWLRQ WKHDQDO\VLV LVFRQILQHG WRFRQFUHWHFRQVWUXFWLRQRI UHLQIRUFHGFRQFUHWH
VWUXFWXUHV7KHVSHFLILFDWLRQWDNHVWKHIRUPRIVWDWHPHQWDUWLFOHVDQGWKHQXPEHURIWKHWDUJHWVWDWHPHQWDUWLFOHVLV
FRYHULQJSDJHV)RUH[DPSOHDFFRUGLQJWRWKHVWDWHPHQWDUWLFOHVIRUFDVWLQSODFHFRQFUHWHFRPSRQHQWVWKHSURILOH
OHQJWKSRVLWLRQGHWDLORIUHLQIRUFHPHQWDVVHPEO\EHDULQJRIEHDPVDQGVODEVHWFVKRXOGEHLQFOXGHGLQWKHGHWDLO
GUDZLQJVRIFRQFUHWHFRPSRQHQW

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$V D UHVXOW ILYH UHTXLUHG FRQVWUXFWLRQ LQIRUPDWLRQ UHODWHG WR WKH FRQFUHWH ZRUN DQG WKH FDVWLQSODFHSUHFDVW
FRQFUHWHFRPSRQHQWVLH³FDVWPHWKRGRIFRQFUHWH´³FRQQHFWLQJPHWKRGRIUHEDU´³SUHVWUHVVLQJPHWKRGRIUHEDU´
³ERQGEHWZHHQSUHVWUHVVHG UHEDUDQGGXFW´DQG³DQFKRU W\SHRIUHEDU´DUH VSHFLILHGZKLFKPHDQV WKDW WKH\DUH
GHWHUPLQHG FRQVWUXFWLRQ LQIRUPDWLRQ DQG VKRXOG EH SURYLGHG E\ VWUXFWXUDO GHVLJQHUV LQ WKH GHWDLO GHVLJQ SKDVH
)LJXUHVKRZVWKHVWUXFWXUHRI WKH WDUJHWHGSDUWRI WKHVSHFLILFDWLRQDQG WKHUHVXOWRI WKHDQDO\VLV%\FRPSDULQJ
ZLWKWKHUHTXLUHGFRQVWUXFWLRQLQIRUPDWLRQHVWDEOLVKHGLQ7DEOHLWLVREVHUYHGWKDWLWHPVRIUHTXLUHGFRQVWUXFWLRQ
LQIRUPDWLRQDUHXQGHWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQDQGQHHGWREHHVWDEOLVKHGGXULQJ7%3FRVWHVWLPDWLRQ

'HVLJQGUDZLQJDQG
FDOFXODWLRQUHSRUW
'RPDLQ
'HVLJQSKDVH
6FKHPDWLFGHVLJQ
'HWDLOGHVLJQ
3UHOLPLQDU\GHVLJQ
*HQHUDOUHTXLUHPHQWV
*HQHUDOSODQ
$UFKLWHFWXUDOGHVLJQ
6WUXFWXUDOGHVLJQ

*HQHUDO
VSHFLILFDWLRQ
'HWDLOGUDZLQJRI
IRRWLQJ
6WUXFWXUDOOD\RXW
'HWDLOGUDZLQJRI
FRQFUHWHFRPSRQHQW
'HWDLOGUDZLQJRI
VWHHOVWUXFWXUH
&RPSRQHQWRUVHFWLRQ
)RRWLQJDQGEDVHPHQW
&RQFUHWHZRUN
6WHHOZRUN
0(3GHVLJQ
'HWDLOGUDZLQJRI
FRQFUHWHMRLQW
&DVWLQSODFHFRQFUHWH
FRPSRQHQWV
3UHFDVWFRQFUHWH
FRPSRQHQWV


,QIRUPDWLRQ

&DVWPHWKRGRIFRQFUHWH
&RQQHFWLQJPHWKRGRIUHEDU
3UHVWUHVVLQJRIUHEDU
%RQGRISUHVWUHVVLQJUHEDU
$QFKRULQJPHWKRGRIUHEDU
/HJHQG
8QUHODWHGFRQWHQW 5HODWHGFRQWHQW

)LJ6WUXFWXUHRIWKHVSHFLILFDWLRQIRUWKHUHTXLUHPHQWRQGHVLJQGHWDLOIXOILOOPHQW´DQGGHWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQ
,QWHOOLJHQWDFTXLVLWLRQRIUHTXLUHGFRQVWUXFWLRQLQIRUPDWLRQEDVHGRQ%,0EDVHGGHVLJQUHVXOWV
,QWKHDERYHVHFWLRQVLWHPVRIGHWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQDQGLWHPVRIXQGHWHUPLQHGFRQVWUXFWLRQ
LQIRUPDWLRQ DUH LGHQWLILHG DFFRUGLQJ WR WKH %HLMLQJ4XRWDV DQG VSHFLILFDWLRQ RI WKH UHTXLUHPHQW RQ GHVLJQ GHWDLO
IXOILOOPHQW$OWKRXJKWKHGHWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQVKRXOGEHLQFOXGHGLQWKHGHVLJQUHVXOWVWKHZD\VWR
VWRUH DQG XWLOL]H WKHP YDU\ E\ GLIIHUHQW %,0 LPSOHPHQWDWLRQV ,Q DGGLWLRQ WKH XQGHWHUPLQHG FRQVWUXFWLRQ
LQIRUPDWLRQ DUH DIIHFWHGE\PDQ\ IDFWRUVZKLFK VKRXOGEH WDNHQ LQWRDFFRXQW+HQFH LW LV QHHGHG WR H[SORUH WKH
DSSURDFKHVWRDFTXLUHWKHP
4.1. Acquisition of determined construction information from BIM-based design results 
*HQHUDOO\VSHDNLQJ WKH%,0EDVHGGHVLJQUHVXOWVDUHSURGXFHGE\ WKHGHVLJQHUV WKURXJKXVLQJ%,0DXWKRULQJ
SODWIRUPVXFKDV$XWRGHVN5HYLW,QRUGHUWRVXSSRUWGDWDH[FKDQJHDPRQJ%,0DSSOLFDWLRQSODWIRUPVWKHPDMRU
%,0 DXWKRULQJ SODWIRUP FDQ H[SRUW D GDWD ILOH WKDW FRQIRUPV WR WKH ,QGXVWU\ )RXQGDWLRQ &ODVVHV ,)& IRU VKRUW
KHUHDIWHUVWDQGDUG7RVHHNJHQHUDOLW\WKH,)&ILOHLVDVVXPHGWREHWKHGHVLJQUHVXOWVIURPZKLFKWKHGHWHUPLQHG
FRQVWUXFWLRQ LQIRUPDWLRQ DUH DFTXLUHG ,Q WKH ,)& ILOHV GDWD LV VWRUHG EDVHG RQ FODVVHV DQG SURSHUWLHV )RU
FRQYHQLHQFHVRPHSURSHUWLHVDQGHQXPHUDWLRQRIW\SHVRIFODVVHVKDYHEHHQSUHGHILQHGLQWKHIRUPRI³3VHWB;;;´
DQG ³,IF;;;7\SH(QXP´ UHVSHFWLYHO\ HJ WKH ³3VHWB&RQFUHWH(OHPHQW*HQHUDO´ LV SUHGHILQHG WR GHVFULEH WKH
FRQVWUXFWLRQ PHWKRG VWUXFWXUDO FODVV VWUHQJWK FODVV RI UHLQIRUFHPHQW HWF IRU DOO FRQFUHWH EXLOGLQJ HOHPHQWV
³,IF5HLQIRUFLQJ%DU7\SH(QXP´ LV SUHGHILQHG WR GHVFULEH WKH W\SH RI UHLQIRUFLQJ EDUV VXFK DV DQFKRULQJ
UHLQIRUFHPHQWHGJHUHLQIRUFHPHQWDQGPDLQUHLQIRUFHPHQWHWF
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&RQVLGHULQJ WKDW WKHUH KDYH EHHQ FRXQWOHVV UHVHDUFKHV RQ WKH VWUXFWXUH RI ,)& DQG WKH VSDFH RI WKLV SDSHU LV
OLPLWHG WKHDQDO\VLVRI WKH,)&VWDQGDUGIRUGHWHUPLQHGFRQVWUXFWLRQ LQIRUPDWLRQ LVRPLWWHG)RUHDFKGHWHUPLQHG
FRQVWUXFWLRQLQIRUPDWLRQWKHUHODWHGFRQWHQWVLQWKH,)&VWDQGDUGDUHKLJKOLJKWHGLQ7DEOH
7DEOH'HWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQDQGUHODWHGFRQWHQWVLQWKH,)&
'HWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQ 5HODWHGFRQWHQWVLQWKH,)&
1R )HDWXUH )HDWXUHYDOXHV &ODVV 3URSHUW\RUHQXPHUDWLRQRIW\SH 9DOXH
 &DVWPHWKRGRI
FRQFUHWH
&DVWLQSODFH
3UHFDVW
,IF%XLOGLQJ(OHPHQW &RQVWUXFWLRQ0HWKRGLQ
3VHWB&RQFUHWH(OHPHQW*HQHUDO
,Q6LWX3UHFDVW
 &RQQHFWLQJ
PHWKRGRIUHEDU
:HOG
0HFKDQLFDO
IDVWHQHU
,IF5HLQIRUFLQJ%DU
,IF5HLQIRUFLQJ0HVK
,IF)DVWHQHU
,IF0HFKDQLFDO)DVWHQHU
,IF)DVWHQHU7\SH(QXP *OXH0RUWDU:HOG
8VHU'HILQHG1RW'HILQHG
,IF0HFKDQLFDO)DVWHQHU7\SH(QXP $QFKRU%ROW%ROW'RZHO«
8VHU'HILQHG1RW'HILQHG
 3UHVWUHVVLQJ
PHWKRGRIUHEDU
1R3UH
WHQVLRQLQJ
3RVWWHQVLRQLQJ
,IF5HLQIRUFLQJ%DU
,IF7HQGRQ
7KH,IF5HLQIRUFLQJ%DULVQRWSUHVWUHVVHGZKLOHWKH,IF7HQGRQLVSUH
VWUHVVHG,QDGGLWLRQWKHWHQVLRQLQJPHWKRGVKRXOGEHGHILQHGDV
8VHU'HILQHGW\SHVRI,IF7HQGRQ
 %RQGEHWZHHQ
SUHVWUHVVHG
UHEDUDQGGXFW
1R%RQGHG ,IF7HQGRQ 7KHUHLVQRSURSHUW\SUHGHILQHGIRUERQGEHWZHHQWKHSUHVWUHVVHGUHEDU
DQGWKHGXFW,WVKRXOGEHGHILQHGDV8VHU'HILQHGW\SHVRI,IF7HQGRQ
 $QFKRUW\SHRI
UHEDU
6LQJOHDQFKRU
0XOWLDQFKRU
,IF7HQGRQ$QFKRU 7KHUHLVQRSURSHUW\SUHGHILQHGIRUDQFKRUW\SHRIUHEDUZLWKWKHYDOXH
RIVLQJOHDQFKRURUPXOWLDQFKRU,WVKRXOGEHGHILQHGDV8VHU'HILQHG
W\SHVRI,IF7HQGRQ$QFKRU
4.2. Acquisition of undetermined construction information from various information sources 
,Q WKHRU\ WKH XQGHWHUPLQHG FRQVWUXFWLRQ LQIRUPDWLRQ FDQ EH DFTXLUHG E\ PDNLQJ VHOHFWLRQV %DVHG RQ WKH
NQRZOHGJHPRGHOIRUWKHVHOHFWLRQRIFRQVWUXFWLRQPHWKRGVSURSRVHGE\)HUUDGDHWDO>@DQXPEHURIIDFWRUVWKDW
DIIHFWWKHVHOHFWLRQVZHUHLGHQWLILHGDQGDSUHOLPLQDU\DQDO\VLVRIWKHLQIRUPDWLRQVRXUFHVIRUIDFWRUVZDVFRQGXFWHG
DVVKRZQLQ7DEOH

6RPHRSHUDWLRQDOHOHPHQWV LQ WKHNQRZOHGJHPRGHOVXFKDVFRVWEHQHILWHYDOXDWLRQULVNPDQDJHPHQWHWFDUH
LGHQWLILHGDVSURFHVVHVWKDWXWLOL]HWKHLQIRUPDWLRQRIIDFWRUVDQGWKXVWKH\DUHRPLWWHGKHUHDQGZLOOEHLPSOHPHQWHG
ODWHU)RU7%3FRVWHVWLPDWLRQWKHFRVWGXUDWLRQDQGORFDWLRQRIWKHEXLOGLQJSURMHFWFDQEHDFTXLUHGIURPWKHELG
GRFXPHQWVIURPWKHRZQHUDQGWKHWHFKQLFDOFKDUDFWHULVWLFVDQGTXDOLW\FDQEHDFTXLUHGIURPGHVLJQUHVXOWVIURP
WKHGHVLJQHUV,QDGGLWLRQWKHLQIRUPDWLRQRIFRVWDQGDYDLODELOLW\RIWKHSRVVLEOHYDOXHVIURPWKHVXSSOLHUVDQGWKH
UHJLRQDOUHJXODWLRQVIRUTXDOLW\DQGVDIHW\PDGHE\WKHJRYHUQPHQWVKRXOGDOVREHWDNHQLQWRDFFRXQW2WKHUIDFWRUV
VXFKDVUHVRXUFHVUHTXLUHGPDMRUDFWLYLWLHVFRVWHWFDUHDFTXLUHGIURPWKHTXRWDVH[SHULHQFHRQVLWHVXUYH\DQG
SURMHFWSODQ,WVKRXOGEHQRWHGWKDWWKHGHWDLOHGFRQVWUXFWLRQSODQLVXQDYDLODEOH\HWLQ7%3FRVWHVWLPDWLRQ

7KHVH LQIRUPDWLRQ VRXUFHV FDQ EH VWRUHG DV %,0 GDWD GDWDEDVH UXOHV DQG FDVHV VR WKDW WKH\ FDQ EH XWLOL]HG
DXWRPDWLFDOO\E\WKHH[LVWLQJUHDVRQLQJPHFKDQLVPVVXFKDVUXOHEDVHGUHDVRQLQJPDFKLQHHJ-HQD>@3HOOHW
>@FDVHEDVHGUHDVRQLQJDOJRULWKPHJQHDUHVWQHLJKERUWHFKQLTXHIRUVLPLODUFDVHUHWULHYDO>@HWFIRU7%3
FRVWHVWLPDWLRQ)XUWKHUVWXGLHVZLOOEHFDUULHGRXWODWHU
'LVFXVVLRQDQGFRQFOXVLRQ
,QRUGHUWRIDFLOLWDWHWKHDXWRPDWLF7%3FRVWHVWLPDWLRQEDVHGRQ%,0EDVHGGHVLJQUHVXOWVWKLVSDSHUHVWDEOLVKHG
DQ DSSURDFK WR LGHQWLI\ DQG DFTXLUH WKH FRQVWUXFWLRQ LQIRUPDWLRQ V\VWHPDWLFDOO\ )LUVW WKH SURFHVV RI 7%3 FRVW
HVWLPDWLRQEDVHGRQ%4PHWKRGLQ&KLQDZDVLQWURGXFHGDQGWKHUHODWHGVSHFLILFDWLRQVZHUHFODVVLILHGDQGDW\SLFDO
VSHFLILFDWLRQZDV DQDO\]HG WR LGHQWLI\ WKH UHTXLUHG FRQVWUXFWLRQ LQIRUPDWLRQ 7KHQ D W\SLFDO VSHFLILFDWLRQ IRU WKH
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UHTXLUHPHQW RQ GHVLJQ GHWDLO IXOILOOPHQWZDV DQDO\]HG WR LGHQWLI\ WKH GHWHUPLQHG FRQVWUXFWLRQ LQIRUPDWLRQ1H[W
EDVHG RQ WKH DERYH UHVXOWV WKH XQGHWHUPLQHG FRQVWUXFWLRQ LQIRUPDWLRQ ZHUH KLJKOLJKWHG DQG WKH IHDVLELOLW\ IRU
DFTXLULQJWKHPEDVHGRQ%,0EDVHGGHVLJQUHVXOWVDUHH[SORUHG

7DEOH)DFWRUVWKDWDIIHFWWKHVHOHFWLRQRIXQGHWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQDQGFRUUHVSRQGLQJVRXUFHV
<±LVLQFOXGHGLQWKHLQIRUPDWLRQVRXUFH<PD\EHLQFOXGHGLQWKHLQIRUPDWLRQVRXUFH
6WDNHKROGHU 2ZQHU 'HVLJQHU &RQVWUXFWRU 6XSSOLHU *RYHUQPHQW
,QIRUPDWLRQVRXUFH %LG
GRFXPHQW
'HVLJQ
UHVXOW
4XRWD ([SHULHQFH 6XUYH\ &RQVWUXFWLRQ
SODQ
3ULFH 5HJXODWLRQ
3RWHQWLDOVWRUDJHIRUP 5XOHV %,0GDWD 5XOHV
'DWDEDVH
5XOHV
&DVHV
5XOHV 8QDYDLODEOH
LQ7%3FRVW
HVWLPDWLRQ
'DWDEDVH 5XOHV
3URMHFW
7HFKQLFDO
FKDUDFWHULVWLFV
< <      
&RQVWUDLQWV
&RVW <       
'XUDWLRQ <       
4XDOLW\ < <  <    <
6DIHW\ <   <    <
6XUURXQGLQJHQYLURQPHQW
/RFDWLRQ <       
2EVWDFOHV  <   <   
$YDLODEOHWHFKQRORJLHV
5HVRXUFHVUHTXLUHG   <     
0DMRUDFWLYLWLHV   <     
&RVW   <    < 
$YDLODELOLW\    <   < 
5LVN    <    
'XUDWLRQ
3URGXFWLRQUDWH   <     
6\VWHPFDSDFLW\    <    
:RUNHU¶VFRPSHWHQFHV    <    
3URMHFWSODQQLQJ
3URMHFWVFRSH      <  
6FKHGXOH      <  
&RQWURO      <  

)RU VLPSOLFLW\ WKH VFRSH IRU WKH DQDO\VLV LQ WKLV SDSHU ZDV FRQILQHG WR 7%3 FRVW HVWLPDWLRQ RI FRQFUHWH
FRQVWUXFWLRQRIUHLQIRUFHGFRQFUHWHVWUXFWXUHVEDVHGRQDW\SLFDOTXRWDVSHFLILFDWLRQLQ&KLQD)RURWKHUVXEVHFWLRQV
RI EXLOGLQJ FRQVWUXFWLRQ VXFK DV HDUWKZRUN DQG GHFRUDWLRQ WKH FRQVWUXFWLRQ LQIRUPDWLRQ FDQ EH LGHQWLILHG LQ D
VLPLODUZD\ ,Q DGGLWLRQ WKH TXRWD VSHFLILFDWLRQ LQ &KLQD LV VLPLODU WR WKH TXRWDV RI FRQVWUXFWLRQ ILUPV LQ RWKHU
FRXQWULHV7KXVWKHDSSURDFKSURSRVHGLQWKLVSDSHULVDSSOLFDEOHIRUJHQHUDOFDVHVRI7%3FRVWHVWLPDWLRQQRWRQO\
LQ&KLQDEXWDOVRLQRWKHUFRXQWULHV7KHUHVXOWVRIWKHDQDO\VLVOD\VDVRXQGIRXQGDWLRQIRUGHYHORSLQJV\VWHPIRU
DXWRPDWLF7%3FRVWHVWLPDWLRQ)XUWKHUVWXGLHVZLOOIRFXVRQWKHHVWDEOLVKPHQWRIPHFKDQLVPFRPELQHGZLWKUXOHV
FDVHVDQGHYDOXDWLRQWRDFTXLUHXQGHWHUPLQHGFRQVWUXFWLRQLQIRUPDWLRQDQGWKHIRUPXODWLRQRIUXOHV
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$FNQRZOHGJHPHQWV
7KLVUHVHDUFKLVVXSSRUWHGE\³1DWLRQDO7HFKQRORJLFDO6XSSRUW3URJUDPIRUWKHWK)LYH<HDU3ODQRI&KLQD´
1R%$)%³1DWLRQDO1DWXUDO6FLHQFH)RXQGDWLRQRI&KLQD´1RDQG³7VLQJKXD8QLYHUVLW\
5HVHDUFK)XQG´1R7+=
5HIHUHQFHV
>@&RQVWUXFWLRQ6SHFLILFDWLRQV,QVWLWXWHDQG&RQVWUXFWLRQ6SHFLILFDWLRQV&DQDGD8QLIRUPDWKWWSZZZFVLQHWRUJXQLIRUPDWODVWDFFHVVDW
WK$SULO
>@&RQVWUXFWLRQ6SHFLILFDWLRQV,QVWLWXWHDQG&RQVWUXFWLRQ6SHFLILFDWLRQV&DQDGD0DVWHU)RUPDWKWWSZZZFVLQHWRUJPDVWHUIRUPDWODVWDFFHVV
DWWK$SULO
>@,QQRYD\D,QQRYD\D9LVXDO(VWLPDWLQJKWWSZZZLQQRYD\DFRPSURGBYHKWPDFFHVVDW
>@9LFR'%,0(VWLPDWLQJKWWSZZZYLFRVRIWZDUHFRPSURGXFWVGELPVRIWZDUHHVWLPDWLQJWDELG'HIDXOWDVS[ODVWDFFHVVDW
WK$SULO
>@66WDXE)UHQFK0)LVFKHU-.XQ]%3DXOVRQ$QRQWRORJ\IRUUHODWLQJIHDWXUHVZLWKDFWLYLWLHVWRFDOFXODWHFRVWV-RXUQDORI&RPSXWLQJLQ
&LYLO(QJLQHHULQJSS
>@=/0D=+:HL;'=KDQJ6;4LX3<:DQJ,QWHOOLJHQW*HQHUDWLRQRI%LOORI4XDQWLW\IURP,)&'DWD6XEMHFWWR&KLQHVH6WDQGDUG
3URFHHGLQJVRIWKHVW,QWHUQDWLRQDO6\PSRVLXPRQ$XWRPDWLRQDQG5RERWLFVLQ&RQVWUXFWLRQ6HRXO.RUHD
>@=/0D=+:HL;'=KDQJ6HPLDXWRPDWLFDQGVSHFLILFDWLRQFRPSOLDQWFRVWHVWLPDWLRQIRUWHQGHULQJRIEXLOGLQJSURMHFWVEDVHGRQ,)&
GDWDRIGHVLJQPRGHO$XWRPDWLRQLQ&RQVWUXFWLRQSS
>@=/0D=+:HL=/LX2QWRORJ\EDVHGFRPSXWHUL]HGUHSUHVHQWDWLRQRIVSHFLILFDWLRQVIRUFRQVWUXFWLRQFRVWHVWLPDWLRQ3URFHHGLQJVRIWKH
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>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
>@%HLMLQJ0XQLFLSDO&RPPLVVLRQRI+RXVLQJDQG8UEDQ5XUDO'HYHORSPHQW4XRWDVHWIRUEXLOGLQJFRQVWUXFWLRQDQGILWWLQJRXWZRUNVLQ
%HLMLQJ
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
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